A study of the effects of demand characteristics on college students\u27 study behavior by Nord, Dennis Lynn
Retrospective Theses and Dissertations Iowa State University Capstones, Theses andDissertations
1970
A study of the effects of demand characteristics on
college students' study behavior
Dennis Lynn Nord
Iowa State University
Follow this and additional works at: https://lib.dr.iastate.edu/rtd
Part of the Psychology Commons
This Dissertation is brought to you for free and open access by the Iowa State University Capstones, Theses and Dissertations at Iowa State University
Digital Repository. It has been accepted for inclusion in Retrospective Theses and Dissertations by an authorized administrator of Iowa State University
Digital Repository. For more information, please contact digirep@iastate.edu.
Recommended Citation
Nord, Dennis Lynn, "A study of the effects of demand characteristics on college students' study behavior " (1970). Retrospective Theses
and Dissertations. 4780.
https://lib.dr.iastate.edu/rtd/4780
71-7313 
NORD, Dennis Lynn, 1945-
A STUDY OF THE EFFECTS OF DEMAND CHARACTERISTICS 
ON COLLEGE STUDENTS' STUDY BEHAVIOR. 
Iowa State University, Ph.D., 1970 
Psychology, general 
University Microfilms, Inc., Ann Arbor, Michigan 
THIS DISSERTATION HAS BEEN MICROFILMED EXACTLY AS RECEIVED 
A STUDY OF THE EFFECTS OF DEMAND CHARACTERISTICS 
ON COLLEGE STUDENTS' STUDY BEHAVIOR 
A Dissertation Submitted to the 
Graduate Faculty in Partial Fulfillment of 
The Requirements for the Degree of 
DOCTOR OF PHILOSOPHY 
Major Subject: Psychology 
by 
Dennis Lynn Nord 
Approved: 
In Charge of Major Work 
Head of Major Department 
Dean 'duate College 
Iowa State University 
Ames, Iowa 
1970 
Signature was redacted for privacy.
Signature was redacted for privacy.
Signature was redacted for privacy.
il 
TABLE OF CONTENTS 
Page 
INTRODUCTION 1 
THREE PILOT STUDIES 9 
DEMAND CHARACTERISTICS LITERATURE REVIEW 23 
DESIGN AND HYPOTHESES 30 
PROCEDURE 33 
RESULTS 39 
DISCUSSION 51 
SUMMARY 60 
REFERENCES 63 
ACKNOWLEDGMENTS 6? 
APPENDIX A: SETTING FOR STUDIES I & II AND PRESENT 
STUDY 68 
APPENDIX B: DESCRIPTION OF CATEGORIES FOR STUDIES 
I & II 69 
APPENDIX C; INSTRUCTIONS FOR OBSERVERS 71 
APPENDIX D; SUPPLEMENTARY DATA 73 
1 
INTRODUCTION 
There are several topics that will be touched on In the 
course of this report. The central Issue will be modifica­
tion of behavior. Even though the specific behavior Is 
study behavior and the specific population is college stu­
dents the purpose is to give an example of how demand char­
acteristics can be used to modify behavior. That example is 
In an applied setting and directly suggests the use of demand 
characteristics as a practical approach to behavior modifica­
tion, While the procedure is valid, the results of this study 
may not generalize, unmodified, to other settings and popula­
tions. That should not legislate against an attempt to apply 
these findings elsewhere. 
The usefulness of operant reinforcement to modify behavior 
is well established (Ferster & Perrot, 1968). The application 
of operant reinforcement to human behavior In applied settings 
is by now quite common. Examples of such application to 
individual Ss are available In Ullmann and Krasner (1965). 
The operant approach is the most common in the modification 
of study behavior research. 
There exists only a small body of research concerned with 
increasing study behaviors. These reports are primarily 
operant in nature. Little evaluation of non-operant approaches 
for increasing study behavior was found in the literature 
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other than the social modeling treatment used by Nixon (1965) 
and one instance of social modeling in the Evans and Ozwalt 
(1968) study. Several reports attempt to compare usual class­
room approaches with reinforcement (Nixon, 1965; Wolf, Giles 
& Hall, 1968; Dyer, 1968} Hall, Lund & Jackson, 1968; Hall, 
Panyan, Rabon & Broden, 1968; Evans & Ozwalt, 1968; Lovitt & 
Curtiss, 1969). With one exception (Nixon, 1965), the 
research has reported the methods utilized to be generally 
more successful in improving academic performance than the 
usual classrooms. However, it is still not appropriate to 
unequivocally state that these methods produce higher perform­
ance than the usual classroom procedures used everywhere. 
Generalizing from the "usual" classroom procedures used 
in the above research poses difficulties due to (1) generally 
inadequate descriptions of the procedures in the classrooms 
and (2) the assumption that no one set of procedures is used 
consistently from one class to the next. There is also much 
variability in environment, goals, variables and Ss across 
studies comparing operant and modeling methods with other 
procedures. On the grounds of inconsistent procedures these 
data provide little toward comparing the usual classroom 
procedures and other procedures in academic settings. 
From the studies cited above only the Nixon and the Wolf, 
Giles and Hall studies made use of control groups and a cause-
effect design. All the other studies cited made use of some 
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form of time series (Paul, 1969) where one group or one S 
serves both as control and treatment group. Even though the 
time series design is not strictly one with which to demon­
strate cause and effect relationships it provides more 
evidence of such a relationship than a simple pre- and post-
treatment type of analysis. At best then, the time series 
designs provide correlational evidence regarding presence of 
independent variable and change in dependent variable(s). 
From that evidence one needs to further test the generated 
hypotheses in cause-effect designs. 
Three of the studies (Dyer, 1968; Lovitt & Curtiss, 
1969; McKenzie, Clark, Wolf, Kothera & Benson, 1968) used 
repeated measures in both control and experimental conditions 
as required for a time series design but did not repeat either 
the treatment or the control condition. The repetition of one 
or the other of the conditions is necessary to demonstrate 
correlation of dependent variables and independent variable 
manipulations. One of the studies (Dyer, 1968) failed to 
obtain objective measurements of any sort during the control 
situation while another (McKenzie, §t 1968) failed to 
use immediate reinforcement for the desired performance. 
See Ferster & Perrot (1968, p. l8) for a discussion of the 
necessity of immediate reinforcement to establish behavior. 
Lovitt and Curtiss (1969) did make an interesting comparison 
of teacher-chosen reinforcers and student-chosen reinforcers. 
If 
It appears that the student choices were congruent in time 
with the higher study performance periods. However the use 
of one S and the lack of repetition of any condition generates 
a credibility gap "between the hypothesized, responsible 
independent variable and the increase in study behavior, A 
fourth study by Evans and Ozwalt (1968) utilized a time series 
design and with one S they obtained data where the baseline 
was repeated before and after the experimental treatment. 
Their S improved during the application of reinforcement for 
study behavior (spelling). Their other three Ss received a 
series of treatments, mostly characterized as mod.eling 
treatments in which they observed the treatment of another S, 
As with the first S they found improvement on their respective 
study behaviors during reinforcement application. With the 
last three Ss the order of the treatments may have affected 
the outcome# 
In all these studies only one (Nixon, 1965) used an 
experimenter blind to preclude experimenters (Es) from knowing 
the treatment condition for the Ss they were evaluating. 
Quite possibly some of the reported successes in this survey 
may be a direct result of observer bias. It should be noted 
that Nixon is the only investigator who does not report more 
successful change in his operant experimental Ss than the 
control Ss. Nixon also found that his other treatment making 
use of modeling produced no differences from the control. 
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Only three studies, Buschell, Wrobel & Michaelis (1968), 
Bimbrauer, Wolf, Kidder & Tague (1965) and Clark, Lachowicz 
and Wolf (1968), were found to compare operant procedures 
for increasing academic performance with various situations 
other than usual classrooms. Buschell, ^  aj.. (1968) kept all 
experimental variables constant from one period of the time 
series to another except for value of the tokens involved; 
when the token value was absent the performance decreased. 
When the value was returned a corresponding increase was 
observed in performance, Birnbrauer, ^  al, (1965) working 
with retardates made similar observations with a similar 
procedure, Clark, ^  (1968) compared a half time token 
system in a remedial classroom and a half time job with 
similar Ss (high school dropouts) on similar but full time 
jobs. The experimental Ss were reported to improve on 
achievement tests beyond the control group. 
Three studies in which Staats was the principal investi­
gator (Staats & Butterfield, 1965; Staats, Finley, Minke & 
Wolf, 196^ and Staats, Minke, Finley, Wolf & Brooks, 196^) 
investigated various aspects of using reinforcement to shape 
reading behaviors or reinforcement of reading performance, 
Staats and Butterfield (1965) report improvement on achievement 
tests and passing courses with one S by reinforcing reading 
responses. The other two projects concern the shaping of 
reading behavior of pre-school children. No form of control 
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was used in any of these studies but the authors report they 
were able to improve the desired performance. 
The problems of sampling involved in each of these 
studies must also be considered. In all of the above studies 
the Ss were selected because of an academic performance 
deficiency. In no case were Ss reported to be selected from 
a larger population of similar Ss in any fashion. 
The control condition was frequently defined as the 
"usual classroom" in the literature while the experimental 
conditions consisted of something in addition to the non­
specific control classrooms. The comparisons indicate what the 
technique plus the control situation produce compared to the 
results of the control alone. "While an interaction of 
experimental method and control setting may be expected to be 
in operation this does not take away from the usefulness of the 
comparison of these combinations with the various control 
conditions alone. 
Most of the reviewed research involved elementary school 
children and/or special problem groups of students, e.g. 
retardates^ high school drop-outs. All of the reports utilized 
assigned tasks (individually tailored or uniform) within 
supervised classrooms. Teachers supervised within the class­
rooms and often delivered the reinforcement to the Ss. Teacher 
attention and verbal reinforcement were used in several 
instances either as the principal reinforcement or in conjunc­
tion with tokens or other tangible reinforcers. While 
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interpersonal contact of this sort is probably reinforcing, 
Ayllon and Azrin (1969) indicate that the quality and quantity 
of verbal reinforcement is not likely to be consistent across 
Ss or time. 
In summary very little can be generalized from the 
available research as a whole. Even though the investigators 
almost all report success in their application of an operant 
technique the study with the most procedural and design 
strengths (Nixon, 1965) shows that his operant method and 
combination modeling-operant methods did not produce more 
successful results than the control alone. All the studies 
available suffer from either design or sampling deficiencies 
which limit their generalizability. 
The next chapter describes three pilot studies that were 
designed to provide information concerning measurement 
parameters for a proposed project utilizing operant condition­
ing of study behavior. The first pilot study was executed 
entirely with the intention of providing an estimate of the 
operant study levels for the proposed measures and an estimate 
of the reliability with which the observers could categorize 
the behavior. The level of study behavior with the first 
pilot study Ss was very high. The second pilot study was 
executed in order to examine the effects of the instructions 
used. 
The third pilot study was a result of the first two; the 
results of the first pilot studies suggested a change in 
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populations. The questions of primary interest were: 
1. Would junior high Ss have a lower operant level than 
college Ss? 2. Would the proposed reinforcement operate 
such in that population? 
9 
THREE PILOT STUDIES 
The three pilot studies reported here represent the 
early development of this project. Each study is reported 
in full to present complete blocks of information. A study 
had been planned to study the effects of contingent and 
noncontingent reinforcement on study behavior. These pilot 
studies were designed to assess the feasibility of such a 
project. 
Study I 
Design 
Study I was intended as an estimate of the operant level 
of study behavior on the measures to be used in a condition­
ing experiment. This study was primarily designed to define 
the parameters of college students' study behavior on the 
categories used during a "control" condition. 
Subjects 
- Both male and female Introductory Psychology students 
volunteered for the project for research credit for their class. 
They were all obtained from the same small class of less than 
20 students. Seven Ss (four male, three female) were 
available for every session out of a total of 12 that partici­
pated in only part of the sessions. 
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Instructions 
The Ss were told by their instructor that they would be 
participating in an experiment on study behavior and that they 
should take something with them to study. They were told that 
they would be observed over a period of six sessions of a 
half hour each. When Ss first arrived at the experimental 
room they were again told by E they were to participate in an 
experiment on study behavior and that they would be observed. 
The only other instruction given the Ss was that they were 
free to do as they pleased. 
Setting 
The door to the experimental room was opened promptly at 
the designated hour and the session lasted one half hour. 
Magazines were placed at each desk top and hard rock music was 
played in an adjacent office loud enough to be heard in the 
experimental room, A one-way mirror separated the experimental 
room from the observation room. All the chairs faced the 
observation room so the observers could easily see each S. This 
required all Ss occupy one half the room. See Appendix A for 
diagram of the setting. 
Observers 
The observers for this study were Introductory Psychology 
students that volunteered for research credit and the E, The 
E made observations of the same Ss at the same time as the 
observers so as to obtain a reliability estimate for the 
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categories used. The observers were trained just prior to 
their first observing experience. They were familiarized 
with the timer, behavior categories and the recording of the 
data. The average percent of agreement on this and the next 
study is 95 percent for five of the ten sessions. 
Measurement 
Beginning with the opening of the experimental room door 
the observers began their categorizing. Each S was observed 
for five seconds in a continual sequence. At the end of each 
five second time period a timer fired indicating that the 
observer should categorize a particular S's behavior for that 
instant. Then the observer continued to the next S. After 
completing one sequence of observing the 15 positions the 
observer took a 20 second break before beginning the next 
sequence. The categories for the S*s behavior are listed here 
and more thoroughly defined in Appendix B. 
1. Attending Study Materials 
2. Reading Magazines 
3. Verbal Silence 
h. Writing Study Materials 
5, Doodling and Letter Writing 
6, Gone from Seat 
7. Eyes Shut 
8. Other Behavior 
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Behavior categorized as Attending Study Materials and Writing 
Study Materials above are considered to be study behaviors. 
Results 
The Ss generally studied at a high level as indicated by 
the relatively high level of occurrence of Attending Study 
Materials, Subjective reports by the Ss indicate they 
considered the room and the atmosphere to be highly conducive 
to studying. The first day of data was lost due to a 
change in observer method on the second day. Table 1 has the 
means and variances for each of the categories across days 
for both Study I and II. In Table 1 the data for Study I are 
only for the seven Ss that came for every session. It should 
be noted in Table 1 that the highest score possible on any 
category for any one day is 17 and the sum of the scores 
obtained by any S on one day across all measures is also 17, 
It is easy to see that during Days 2 through 5 most of the 
time was spent Attending Study Materials and on Day 6 time 
was more equally distributed between Attending Study Materials 
and Reading Magazines, None of the other categories ever 
reached a comparable mean. 
Study II 
Design 
In Study II everything was held constant with Study I 
except Ss and instructions. 
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Subjects 
The S s were obtained for this study in the same way as 
in Study I. However they came from a different class. Of the 
ten Ss sometimes available, six (Four male, two female) were 
available for all six sessions, 
Sgtt&nR 
The setting was the same as for Study I. 
Instructions 
The Ss were told by their instructor they would be 
observed for six days for a half hour each day. They were told 
that all they need bring was something to keep themselves 
occupied. When they first arrived for the experiment they were 
given the same instructions given Study I Ss except in place 
of the statement "this is an experiment on study behavior" 
they were told they would be observed over a period of six days. 
The sixth session was cancelled because of fresh wax on the 
experimental room floor. No later dates were available during 
that quarter. 
The data from Study II also appear in Table I. In this 
study it can be seen that as a group the Ss spent their time 
in a wider variety of behavior than Study I Ss, The results 
also indicate that these Ss spent a small portion of their 
time studying even though this study occurred late in the 
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quarter. Seventeen Is still the number of observations made 
per session. 
Discussion Studies I and II 
Due to the high amount of study behavior observed with 
Study I Ss, the original conditioning project was dropped. 
Positive effects due to the proposed treatments would hardly 
be possible to measure in the event that the Ss would 
increase their study behavior. Negative effects would be 
quite possible to measure but the intended treatments were 
expected to have a positive effect on study behavior in 
comparison with a baseline level (represented here by Study 
I data). 
A comparison of Studies I and II data shows significant 
differences for all comparable days (2-5) on Attending Study 
Materials as indicated by t-tests between the two group's 
scores. On Day 5 the two groups were significantly different 
on Reading Magazines. Even though perhaps not entirely 
appropriate, the means of the scores summed across days of 
Studies I and II were compared by t-tests within categories. 
The only significant difference again shows the Study I Ss 
higher on Attending Study Materials. 
15 
Table 1. Means and variances for studies I and II 
Day Si^ Xjj ^ll^ ^I ^11 ^11^ 
Attending Study Materials Reading Magazines 
1 — — — — — 2.00 3.60 — — — " — " 5.33 31.50 
2 15.57 6.20 4.00 42.00 0.00 0.00 2.50 37.50 
3 13.29 13.24 0.00 0.00 0.14 0.l4 5.83 37.77 
k 12.86 21.81 0.67 1.47 2.57 22.62 5.67 45.47 
5 13.43 39.29 4.17 42.57 0.00 0.00 6.50 35.50 
6 9.14 59.81 7.57 58.95 — —  —  
Verbal Silence Writing Study Materials 
1 6.67 17.07 1.50 13.50 
2 0.14 0.l4 2.17 8.97 0.29 0.24 0.00 0.00 
3 1.71 2.24 2.00 9.20 1.14 9.14 0.00 0.00 
k 0.86 0.81 1.17 2.17 0.29 0.24 0.50 0.70 
5 0.71 1.57 3.83 12.17 1.14 9.14 0.17 0.17 
6 0.00 0.00 — —  —  —  —  —  0.00 0.00 — — — — — — 
Doodling and Letter Writing Gone from Seat 
1 M M  — — — 0.00 0.00 — — — — —• 0.33 0.67 
2 0.00 0.00 0.00 0.00 0.00 0.00 5.50 72.70 
3 0.00 0.00 3.33 28.27 0.00 0.00 0.00 0.00 
h 0.00 0.00 0.00 0.00 0.00 0.00 3.33 46.27 
5 0.00 0.00 0.00 0.00 0.00 0.00 1.00 4.00 
6 0.00 0.00 — — —  0.29 0.24 —  —  —  —  —  —  
Eyes Shut Other Behavior 
1 1.17 2.57 — — — — • W W  0.00 0.00 
2 0.00 0.00 2.83 48.17 1.00 5.00 0.00 0.00 
3 0.14 0.l4 5.83 74.97 0.57 2.29 0.00 0.00 
4 0.00 0.00 5.67 77.07 0.43 0.62 0.00 0.00 
5 0.00 0.00 1.33 1.07 1.71 20.57 0.00 0.00 
6 0.00 0.00 — —  —  —  — —  0.00 0.00 — —  —  —  —  —  
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Table 2, Means and variances for studies I and II summed 
over days 
Category % SI 2 Xll Sii2 
Attending Study Materials 12.86 29. 30 2.17 18. If 2 
Reading Magazines 2.06 23. 23 5.16 3^ .35 
Verbal Silence 0.69 1, 22 3.17 12.49 
Writing Study Materials 0.57 3. 55 0.1+3 2.81 
Doodling and Letter Writing 0.00 0. 00 0.67 6.71 
Gone from Seat 0.06 0, 06 2.03 25.83 
Eyes Shut 0.03 0. 03 3.37 39.41 
Other Behavior 0.7^  5, 17 0.00 0.00 
Study III 
Study III was executed in order to assess the feasibility 
of modifying the original proposal by changing population 
and utilizing instructions that did not fully indicate the 
nature of the study. 
Design 
Study III consisted of a baseline period of three sessions 
for each of two randomly selected groups followed by an equal 
period for experimental and control treatments. 
Subjects 
The Ss were 20 girls randomly selected from a ninth grade 
class with 2^- girls and approximately the same number of boys. 
Ten were assigned to a control group and ten to an experimental 
group. 
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Instructions 
The Ss were told they were to be observed in their study 
halls for a two week period. All Ss were told they could 
withdraw from the experiment at any time. At the beginning 
of the second week Ss were randomly assigned to experimental 
and control groups. The Ss were all told at that time they 
would obtain points for some of the things they did during 
study hall period. Some of the Ss (experimental) were told 
they would receive their points in class on individual 
electric counters. The Ss could each hear their own counter 
when it was activated. The other Ss (control) were told they 
would receive their points at the end of the week. The 
experimental Ss were asked to graph their daily points on 
charts provided by E. 
Setting 
The junior high school dining room was regularly used as 
a study hall. During the experiment the 20 girls sat at 
one end of the dining room in a group somewhat separated from 
the rest of the class. No change was made in the Ss' three 
day per week study hall schedule. The observers were in the 
same room as the Ss. All Ss faced the observation table 
which was placed to one side in the same room. 
Measurement 
Measurement for Study II proceeded in much the same 
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manner as in Studies I and II, The categories In the list 
below were modified somewhat as can be seen In Appendix B, 
1. Attending Study Materials 
2. Writing Study Materials 
3. Gone from Seat 
4". Other Behavior (not placed In Categories 1-3) 
Behavior categorized In 1 and 2 above are considered to be 
study behavior. 
Observers 
The observers were three undergraduate college students 
who obtained special problem credit in psychology for their 
participation. They were trained in the same manner as 
Study I and II observers. 
Reinforcement 
Reinforcement was administered by E to experimental Ss 
on the basis of an observer's report of the Ss study behavior. 
When a control S was reported under Attending Study Materials 
or Writing Study Materials E pushed an unwlred switch 
marked for that S. No back up reinforcer was used for the 
accumulation of points on the counters. The Ss were Instructed 
to obtain as many points as possible and to graph them at 
the end of each session. 
Results 
In Table III the Ss' baseline level for study behavior 
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on Attending Study Materials and Writing Study Materials 
combined indicates a good possibility for measuring increases 
or decreases in study behavior (See Table 3, the first three 
days). The total number of observations for each session is 
recorded and should be thought of as the top potential score 
for any category since the sum for each S across all 
categories is the same as the number of observations. 
None of the differences between the two groups was 
significant when compared with t-tests. An estimate of the 
number of Ss needed for each group (See Edwards, 196$, p. 99) 
to acquire significant differences given the variance obtained 
here for Attending Study Materials and Writing Study Materials 
combined Indicates over 100 Ss per group would be needed when 
alpha is set at five percent and beta at 8^+. A lower estimate 
of the number of Ss was obtained for Writing Study Materials 
on one day. As the project was originally proposed, four 
equal sized groups were to be used. The amount of time 
and equipment was not available even if the Ss were. In 
Study III the average percent of observer agreement was 89 
percent. 
Discussion of Studies I and III 
The data from Studies I and III indicate many difficulties 
that would require attention in order to utilize a conditioning 
approach to study behavior. In view of the information 
Table 3* Means and variances for study III experimental and control Ss 
Dav gZ* X 8% X* 82* X sZ 
Attending Study Materials Writing Study Materials 
r 2.30 8.01 2.30 2.90 3.00 6.00 4.30 14.46 14 
2 3.00 6.67 3.40 9.36 3.90 14.10 3.80 17.07 21 
3 0.60 0.71 0.60 1.16 1.10 3.66 0.80 1.29 14 
 ^ 3.70 15.3^  4.50 13.83 3.80 7.96 5.10 22.10 16 
5 3.00 10.67 2.50 10.50 6.50 21.17 3.60 16.27 20 
6 2.10 2.10 3.30 10.68 7.20 28.40 4.80 23.96 21 
Writing Study Materials and Attend- Gone From Seat 
ing Study Materials Summed 
5.40 4.50 30.94 14 1 5.30 15.12 6.60 19.11 35.82 
2 6.90 25.21 7.20 35.96 6.50 45.39 8.40 31.16 21 
3 1.70 6.68 1.40 4.26 8.40 14.93 10.50 12.50 14 
1+ 7.60 31.93 9.60 38.04 6.10 46.10 4.90 39.66 16 
5 9.50 44.9^  6.10 38.32 6.00 49.78 11.60 67.38 20 
6 9.30 39.68 8.10 51.43 6.40 62.71 8.30 74.23 21 
Other Behavior 
14 1 3.30 8.01 2.90 3.88 
2 7.30 19.79 4.90 3.88 21 
3 3.90 6.99 2.10 2.77 14 
k 2.20 5.51 lc50 2.06 16 
5 M-.50 6.72 2.30 5.12 20 
6 5.30 10.68 4.60 13,27 21 
^Denotes experimental group data: the other means and variances ara for 
the control group, 
dumber of observations made on the day indicated. 
°The first three days were baseline and the second three were differential 
treatment. 
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available it appeared that to continue with a small number of 
Ss in the junior high setting (20 per group) would result in 
acceptance of the null hypothesis despite possible systematic 
differences between the proposed groups. Also the high 
baseline obtained with the college students in Study I 
indicates that reinforcement of study behavior in the proposed 
setting would not be measurable or would produce little in 
addition to the already high level of study behavior. 
In both settings it is possible that positive results 
could have been found over longer periods. In the Study I 
setting, control Ss without reinforcement may have decreased 
their level of study behavior as the Ss in Study I appeared to 
have done on the last day of Study I. At the same time Ss on 
contingent reinforcement for study behavior may have maintained 
their level of performance. In the Study III setting it may 
have been possible that Ss on contingent reinforcement 
would have stabilized their behavior since more of them 
would hopefully be producing the desired study behavior. 
However, the data from Studies I and III suggested that such 
outcomes are speculative and that to pursue the original 
design in either setting would likely be plagued with negative 
results even if the proposed treatments were effective. 
Implications 
The apparent effectiveness of the demand characteristics 
as seen in the measured behavioral differences warranted a 
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change in priorities in the focus of this project. The Ss 
in the first study produced a high rate of behavior without 
implementation of a systematic program. The third pilot 
study suggests in a highly limited comparison that the use of 
operant conditioning on a time sampling basis does not produce 
the desired behavior as quickly (if at all) as the demand 
characteristics of Study I. This comparison statement needs 
to be qualified by the fact that population, setting, sex mix 
and undoubtedly many other factors are confounded in the 
comparison of the Studies I and II with III. 
23 
DEMAND CHARACTERISTICS LITERATURE REVIEW 
The change from the operant approaches to modify study 
behavior reviewed in the first chapter to an evaluation of 
demand characteristic manipulations warrants a review of 
demand characteristics and related topics. 
Variables other than the independent manipulations are 
generally considered to be randomly distributed over the 
various conditions in an experimental design. This at least, 
is a common assumption. Rosenthal has suggested repeatedly 
that this is not the case (Rosenthal, 1966; 1968; Rosenthal 
& Jacobson, 1968), He contends that research is commonly 
biased in favor of the E's hypotheses and presents a review of 
ancedotal and research information to support this contention. 
Rosenthal claims Es unintentionally (and sometimes 
intentionally) bias their observations, instructions, 
misrecord data, differentially publish data and differentially 
effect the behavior of their 8s. Orne (1962) concerns himself 
with the effects of the situation itself. He defines the 
whole experimental setting as a set of demand characteristics, 
"... the totality of cues which convey an experimental 
hypothesis to the subject become significant determinants of 
subjects' behavior," (p. 779). Orne lists (1) rumors 
concerning research, (2) information in solicitation, 
(3) the person of the experimenter, (4) the laboratory setting, 
2k 
(5) communications during the experiment and (6) the 
experimental procedure as forms of demand characteristics. 
The significance of experimenter effect and demand 
characteristics lies in the differential behavior attributed 
to manipulation of independent variables that might be 
better accounted for by experimenter effects or the demand 
characteristics of the experiment. Such an argument is 
important in the evaluation of any independent variable 
manipulation. 
Barber and Silver (1968a) are in partial agreement with 
Rosenthal in that they believe experimenter bias can effect 
data collection and interpretation. In their review of 
Shames and Adair (1967) they conclude "... that the effects of 
the experimenter's expectancies on the results of his research 
vary directly with the ambiguity, lack of structure, or 
nonfactualness of the experimental task," (Barber & Silver, 
1968b, p. 26). Following Rosenthal's reply (1968) Barber and 
Silver (1968b) reiterate their opinion that the supporting 
data for experimenter bias Is itself biased by the sampling of 
S s in the extant research. They are willing to accept only 2 
research reports (Adair & Epstein, 1967; Masling, 1965) as 
evidence supporting Rosenthal's contention of experimenter 
effect. The others they rule out on the basis of possible 
intentional bias which they defined as outside the experimenter 
effect category. 
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Barber and Silver have no positive information to support 
their suggestion that experimenter effects do not exist. 
As Rosenthal pointed out, they must then rely on the absence 
of positive information ("some kind of null hypothesis decision") 
supporting experimenter effect to maintain such a suggestion. 
Barber and Silver are not disagreeing with Rosenthal concern­
ing the possibility of experimenter bias. They are concerned 
with the over-reaction that would require the implementation 
of severe and costly controls for research that may not be 
necessary. They sponsor a systematic approach toward 
isolating the mediation of experimenter effects so that E's 
can decide upon appropriate controls rather than utilizing a 
"shotgun" approach to the problem of adequate controls for 
research. 
Breger and McGaugh (1965) have made an attack on behavior 
therapy on the basis of three main deficiencies in the behavior 
therapy/behavior modification research literature, (Behavior 
therapy and behavior modification will be used interchangably 
here as in the Breger-McGaugh and Rachman-Eysenck series.) 
Those deficiencies are (1) sampling bias, (2) observer bias 
and (3) problems of experimental control. (They have also 
concerned themselves with what they consider to be a dis­
continuity between learning theory and behavior therapy 
techniques which will not be considered here.) They maintain 
that the results claimed by behavior therapists can be 
attributed in large part to these 3 deficiencies. Breger and 
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McGaugh (1966) in their reply to Rachman and Eysenck (1966) 
suggest, "What Rachman and Eysenck cite are findings from 
conditioning studies which are highly dependent on the 
conditions under which the observations are made," (p. 170). 
This quote implies that the therapists in the Eysenck 
and Rachman review have biased their observations in 
congruence with application of behavioral techniques. 
Breger and McGaugh are correct in criticizing the behavior 
therapy research for frequent lack of control and sampling 
bias. This was evident in the foregoing review of the 
research literature regarding modification of study behavior. 
Breger and McGaugh have produced no evidence to indicate 
observer bias is occurring in the evaluation of behavior 
therapy. They argue that bias could occur due to the lack of 
adequate controls. While observer bias may account for the 
data it is also possible that the demand characteristics of 
the behavior modification manipulations provide adequate cues 
to produce the desired behavior. While this armchair 
analysis of these variables (observer bias, demand characteris­
tics and effects of independent variable manipulations) in 
behavior modification is grossly oversimplified it is possible 
that an interaction of these variables produced the published 
results. It is possible to eliminate two of these variables 
in order to evaluate the third. Observer bias can be eliminated 
by means of observer blind to preclude observers' knowledge 
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concerning Ss' group membership and treatment. The manipula­
tion of the usual independent variables can be deleted in 
order to study variables usually considered less important. 
Such is the design of this project, as discussed in the 
following chapter. The project is intended as an evaluation 
of the placebo effect of a set of behavior modification 
technique instructions, an experimenter, and a setting. 
Rosenthal and Jacobson (1966, 1968) made use of demand 
characteristics of test results and teacher's expectancies. 
The teachers were advised on a random basis that some of 
their students would be expected to "blossom" academically in 
the coming school year. The E's produced test scores to 
support their prediction for each S's performance. The 
"specially selected" Ss actually made significant improvement 
on the principal, objective measure (Flanagan's Test of 
General Ability). While there may well have been observer 
bias in the teacher's evaluations and grades this deficiency 
should not exist in the test. The main deficiency of this 
project is that E's allowed teachers unequal contact and quite 
possibly preferential treatment of the experimental Ss. 
While no data are available to indicate this occurrence it 
remains a viable possibility as an explanation of the results. 
The Rosenthal and Jacobson study (1966, 1968) is the only 
known research that has attempted to implement demand 
characteristics intentionally to produce change in an applied 
setting. Bednar and Parker (I969) were concerned with the 
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possible differential effects of manipulating high and low 
expectancy in groups with measured high and low persuasibility 
of solicited Ss randomly assigned to two counseling techniques. 
Their 2X2X2 analysis of variance revealed no effect due to 
either persuasibility or expectancy on the dependent semantic 
differentials. Their study suffers from a number of 
deficiencies such as a description of the length of the two 
treatments and lack of information concerning counselors which 
might suggest confounding. Also, there was no test to 
determine if the expectancy manipulation was effective. 
Orne has been concerned with the evaluation of an applied 
technique; hypnosis. Orne (1959, 1968) and Orne and Evans 
(1965) found experimentally blind E's were unable to differ­
entiate experimental Ss from the controls. Also objective and 
behavioral measures have shown very little difference between 
those Ss told to act as though hypnotized and those actually 
undergoing hypnotism, Orne (1968) found his hypnotized Ss 
to generalize the post-hypnotic suggestion to situations not 
involving Es while the control Ss did not produce the post 
hypnotic suggestion except in the presence of E. 
The literature of the research concerned with experimenter 
effects and demand characteristics has practical connotations 
for research in all areas of behavioral science. The 
intentional application of the findings of this research has 
been limited primarily to the design of controls to limit 
possible differential effects attributed to experimenter effects 
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and demand characteristics. The only real exception is the 
Rosenthal and Jacobson study (1966, 1968). That study, 
reviewed above, suggests that such variables might be well 
utilized in applied settings to modify behavior. The use of a 
placebo in the absence of more effective manipulations has a 
long standing precedent in medicine (Frank, 1961; Rosenthal & 
Jacobson, 1968). Should the experimental setting and a minor 
portion of the operations produce the desired behavior it 
seems ludicrous to attribute the effect to additional operations. 
A logical approach might be to consider what operations 
can be eliminated without decreasing the effectiveness of an 
experimental manipulation on the target behavior. Another 
consideration is an evaluation of the cost of each additional 
portion of the operations in terms of time and monetary 
expenditure compared with differential outcomes. This suggests 
an evaluation of the effects of the various parts and 
combinations of parts of a manipulation in terms of quantity 
and quality of desired behavior against cost in manpower, 
equipment and money. This approach is not oriented towards 
why the manipulation of independent variables effect dependent 
variables. The emphasis is on what happens to the dependent 
variables, given particular independent variable manipulations 
take place. If the results are valuable then it seems 
reasonable to consider adopting that manipulation for the 
purpose it can serve. 
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DESIGN AND HYPOTHESES 
This project was designed to evaluate the demand 
characteristics of the instructions used in a simulated 
behavior modification experiment. While this is a more 
rigorous replication of the comparison of Pilot Studies I and 
II it also consists of a further manipulation of the instruc­
tions. 
Demand Characteristics 
An attempt was made to hold all demand characteristics 
constant except for the instructions manipulated. All Ss were 
run within a period of two weeks with only five obtained during 
the second week. The short experimentation period 
was designed to reduce the amount of S communication concerning 
this project. The solicitation of Ss, the experimenter, the 
setting and procedure were held constant across groups of Ss, 
Other, more subtle characteristics such as E's activity level, 
amount of E's verbalization (within that small amount of con­
tact) may have varied differentially according to condition. 
Control Group 
The two instructions might either one be considered as 
control instructions in a behavior modification experiment 
since no "technique" was evaluated. In an early project 
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proposal the present instruction informing Ss they would be 
observed studying would have been used for the control group. 
In Pilot Study III the instruction informing Ss 
they would be observed would serve for the control group. 
In this study the two Instructions vary only in the 
mention of "study" behavior. They were compared as given to 
two groups in two different orders. 
Configuration of Data Collection 
Session I Session II 
Order 1 
(Group 1) Instruction A Instruction B 
Order 2 
(Group 2) Instruction B Instruction A 
Instruction A informed Ss they would be observed and 
their behavior recorded (this instruction will be referred 
to as the "Observe" instruction). Instruction B informed Ss 
they would be observed studying and their study behavior would 
be recorded (this instruction will be referred to as the 
"Study" instruction). 
Observer Bias 
The observers were not informed of the hypotheses to be 
tested and were not even aware there were different groups. 
Furthermore the Ss were separated from the observers by a one­
way mirror. All observers were instructed not to talk to anyone 
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except the E about the experiment until it was completed 
(See Appendix C). 
Sampling and Selection 
The first two pilot studies suffered from both sampling 
and self-selection deficiencies. The present study samples 
randomly from the volunteering 8s. It still suffers from 
the college-student-as-subject syndrome. The selection 
factor was eliminated in two steps. First, all 8s were given 
the same solicitation information. Second all 8s were available 
for both sessions (no S had to be eliminated on the basis of 
missing one or the other of the sessions). 
Hypotheses 
Hypothesis I 
Hypothesis I is the primary hypothesis concerned with 
instruction effects. The Study instruction is expected to 
produce higher scores in the study categories and lower scores 
in the non-study categories than the Observe instruction 
during both sessions. 
Hypothesis II 
The order of the instructions is not expected to produce 
a significant effect. 
Hypothesis III 
No effect due to sessions is expected. 
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PROCEDURE 
Subjects 
The Ss for this experiment were volunteer males from 
Introductory Psychology who were given research credit for 
participation. Fourteen Ss were in Group 1 and 21 were in 
Group 2. The Ss came in nine subgroups numbering in size 
from two to ten. Two of the other scheduled groups were 
unattended by any Ss and a third was dropped due to E's 
error in the procedure. 
Instructions 
To eliminate the possibility of self selection, one 
sign-up sheet was posted. Very brief instructions were 
presented on the sign-up sheet. All Ss were initially 
instructed that this would be an experiment to, "Develop a new 
psychological measure, definitely not a test." Instructions 
were randomly assigned to the 12 planned subgroups. Half 
were to receive Instruction A at the beginning of Session I, 
"We are developing a new method of measuring behavior in 
general. We need a number of students and will offer 
participant credit. Your behavior will be observed and 
recorded; materials are available for you to use if you have 
nothing of your own to occupy your time," The other half were 
assigned Instruction B for the first contact, "We are 
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developing a new method of measuring study behavior. We need 
a number of students and will offer participant credit. Your 
study behavior will be observed and recorded; Introductory 
Psychology texts have been provided if you have nothing of 
your own to study," 
At the end of the first session, which lasted 50 minutes, 
the instructions were reversed with a leading qualifier, 
"Our method seems to have been successful this time with 
these observers in measuring (insert either 'study behavior' 
or 'behavior in general')," They were also told "Bring 
something to occupy yourself next time," (Instruction A) 
or "Bring something to study next time," (Instruction B). 
Then they were told "Your (study) behavior will be observed." 
"Study" was inserted only for Instruction B. 
Setting 
This experiment had the same setting as Pilot Studies 
I and II. (It should be noted that the facilities utilized 
here were on the grounds of a large state university.) 
However, the radio was placed in the experimental room to 
avoid disturbing other people in the same building. In addi­
tion to the magazines at each desk a large supply of current 
magazines was available at the center of the room along with 
a full complement of Introductory Psychology texts. 
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Measurement 
The method' of measurement was basically the same as in 
Studies I, II and III. However, the categories were changed 
somewhat as seen in the following list. 
Categories 
1. Doodling 
-Moving a writing/marking object on any surface in move­
ments other than writing or underlining; such as broad 
circles or "art" work, 
2. Reading Study Materials (any materials S s bring with them 
to the experiment; like books, magazines, and hardbound 
books they get in the room). 
-eyes directed at materials. 
-scanning for some specific thing—not sorting notes or 
shuffling materials, 
3. Staring 
-eyes directed away from study materials or distractors 
-subject apparently not interacting with any other 
subject (Silent and not listening to someone else). 
4. Underlining Study Materials 
-moving a writing/marking object on or towards the subjects' 
study materials in straight line. 
5. Reading Distracting Materials (any materials subjects 
find in the experimental room except hardbound text books), 
-eyes directed at materials, 
-scanning or "flipping" through materials while eyes 
directed at material. 
6. Study Writing 
-moving a writing object on or towards paper or books in 
a writing movement. 
7. Out of Chair 
-S is not sitting in his chair (he may be out of the room 
or he may have moved his chair to a new position away 
from his original desk area). 
8. Letter Writing 
-moving a writing object on or towards stationery. 
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9. Other behavior 
-any behavior that does not come under one of the above 
categories. 
-may also include such behavior as whistling, talking, 
listening to someone else or playing cards. 
Behavior categorized as Reading Study Materials, Under­
lining Study Materials and Study Writing are considered to be 
study behavior. The number of observations per S was 
increased beyond that of Studies I-III by using two observers 
each session. The observers recorded the appropriate category 
for each S's behavior. One observer began at the Number 1 
position in the sequence of 15 positions and the other was 
staggered by starting him with the Number 7 position. Even 
though there were always less than 15 Ss the procedure for 
observing was designed for that many Ss and the 15 position 
sequence was preserved to maintain a consistent period of time 
for each sequence regardless of the number of Ss. The measure­
ment continued without a break between sequences for the 
full 60 minutes. The observer made a new categorization every 
five seconds until he had made 40 observations for every S. 
This took very close to 50 minutes. 
Data Collection 
The frequency of the number of times each Ss behavior 
was categorized in each category was summed over the 80 
observations made on each S during each session. A 2 X 2 
Latin Square design was used to analyze the sums much as 
individual test scores would be analyzed in the same design. 
This particular Latin Square design is known as the cross-over 
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design (Cochran & Cox, 1957). Eight individual categories of 
behavior were analyzed by means of the cross-over design 
while a ninth category (Letter Writing) accumulated a zero 
frequency and therefore required no analysis. To meet the 
requirements of equal N for the cross-over design, seven of 
the 8s from Group 1 were deleted from the analysis at random. 
That provided two S s for each of 14- Latin Squares, one S 
from each group. In Appendix D a configuration of the ih 
replications of the 2X2 Latin Square appears along with 
the original data for Reading Study Materials in that 
configuration. Of the 1560 observations that were made with 
a reliability observer there were 1452 agreements resulting 
in an overall agreement of 93 percent. 
Observers 
The observers were Introductory Psychology students 
recruited by their instructors from two small classes. 
Because similar observers were used and found satisfactory in 
Pilot Studies I and II the Introductory students were 
considered quite capable of attaining high percent of agreement 
on the behavior categories. Three were scheduled for every 
session, two for measurement and one for reliability. However, 
several times only two arrived which reduced the desired 
number of reliability estimates. All observers were met in a 
group or individually for training before their observation 
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assignment. At that time E explained the instructions for 
the observers (Appendix C) and answered the observers' 
questions. The observers each simulated their tasks at that 
time and were familiarized with the timer, Ss were asked to 
study the category lists and to arrive early to have their 
procedural questions answered. 
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RESULTS 
The results of this project partially support Hypothesis 
I; the hypothesis of primary concern here. Four of the nine 
categories exhibit significant effects in either the analysis 
of variance or in t-test comparisons. Those effects were all 
in the predicted direction. Evidence was obtained that 
require that Hypotheses II and III be rejected, at least on 
some of the categories. 
The data are summarized here under each hypothesis and 
then the data analysis is more carefully detailed. See Figure 
I and II for a graphic presentation of the data. 
Hypothesis I 
Hypothesis I predicted that Study instructions would 
produce more study behavior and less non-study behavior than 
the Observe instruction. Hypothesis I was supported on three 
of the categories during Session I by between-group differences. 
During the second session no between-group difference was 
obtained. Therefore the second session provides no support 
for Hypothesis I, Within Group 1, three categories further 
substantiate Hypothesis I by showing the appropriate change in 
behavior as the group was changed from Observe to Study 
instructions. Group 2 changed very little with the change 
from Study to Observe instructions. It becomes evident that 
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the failure to obtain between-group differences in Session II 
is a function of the second group maintaining both high 
Reading Study Materials mean scores and the relatively high 
level of Study Writing mean scores. Group 2 demonstrated a 
significant increase on Other Behavior when the change was 
made from Study to Observe instructions. 
Hypothesis II 
No effect was hypothesized for Order. However the Order 
of the instructions did produce a significant effect on 
Reading Study Materials. As can be seen in Figure 1, Reading 
Distracting Materials was higher on Session I and Other 
Behavior was higher on Session II. These effects are signifi­
cant. As with Reading Study Materials under Order effects, the 
Session effect with Reading Distracting Materials is a function 
of Group 2 Ss continuing to study during the Observe 
instruction. The Other Behavior, Session effect is due to the 
low score obtained during Session I by Group 2 Ss, This did 
not occur with the Observe instruction with the other group. 
In Table 4 there appears a cross-over analysis of 
variance for the three categories that indicate significant 
effects (Reading Study Materials, Reading Distracting 
Materials and Other Behavior), Transformations were used in 
all three cases because a high correlation between the means 
and variances for those categories indicated a "...departure 
1+3 
from normality,,., likely to be associated with heterogeneity 
of variance." (Edwards, 1965» p. 128). The square root 
transformation resulted in lower mean-variance correlations 
for Reading Study Materials and Reading Distracting Materials 
while a natural logarithmic transformation did not result in 
the lower correlations. A series of transformations was 
attempted on Study Writing and Other Behavior (See Table 4). 
The series included, logarithmic, square root, arc sin, 
square root of the logarithm, logarithm of the square root 
and finally the square root of the arc sin produced the 
required lower correlations. The lower correlations (Table 6) 
indicate that the transformed data take a more nearly normal 
form as a distribution. 
Instruction and Order had a significant effect on Reading 
Study Materials. Error "a" (See Table ^•) was used in this 
analysis to test the significance of the Order effect, Error 
"b" was used to test the Instruction and Session effects. 
Instruction and Session each resulted in significant effects 
on Reading Distracting Materials and Other Behavior. 
While the F-values indicate which effects were significant 
they do not represent a true picture of the magnitude of the 
effects. The Eta values (Cohen, 1965» p. 105) in Table 5 
are indices of the magnitude of the effects of independent 
variables on the dependent variables. The square of this index 
(like any other form of correlation coefficient) indicates the 
Table Latin square analysis of variance (cross-over design) 
on three dependent variables indicating the signifi­
cant effects of the independent variables 
Sources Sum of Squares df Mean Squares F 
Reading Study Materials®' 
Instruction 89.924 1 89.924 11.517b 
Row 223.542 27 "U 
Order 1+8.877 1 48.877 7.275° 
Pooled Ss 
(Error a) 174.665 26 6.718 
Session 27.945 1 27.945 3.579 
Error b 203.001 26 7.808 
Total 544.412 55 
Reading Distracting Materials^ 
Instruction 46.846 1 46.848 6.268^ 
Row 196.985 27 
12.429 Order 12.429 1 1.751 
Pooled Ss 
(Error a) 184.556 26 7.098 
Session 36.125 1 36.125 4.833b 
Error b 194.330 26 7.474 
Total 474.288 55 
Other Behavior^ 
Instruction 
.135 1 .135 6.136% 
Row 1.272 27 
Order .109 1 .109 2.422 
Pooled Ss 
(error a) 1.163 26 .045 
Session .098 1 .098 4.454b 
Error b .574 26 .022 
Total 2.079 Si 
^Analysis based on square root transformation of original 
data plus the constant 1. 
^Significant beyond the 5 percent level of significance. 
^Analysis based on square root transformation of an arc 
sin transformation of the original data plus the constant 1. 
^5 
Table 5. Eta values for 3 dependent variables that indicate 
significant effects of the independent variables* 
Source Eta Eta^ 
Reading Study Materials 
Instruction .55^ .307 
Order .*+68 .219 
Session .3^8 .121 
Other Behavior 
Instruction .437 .191 
Order .292 .085 
Session .382 .146 
Reading Distracting Materials 
Instruction . Vfl .19^ 
Order .251 .063 
Session .396 .157 
*A11 calculations based on the same form data as in 
Table h. 
Table 6. Correlation of means and variances for 4 dependent 
variables which indicate significant effects of the 
independent variables 
Data Form 
Category Original Square Root Square Root 
of Arc Sin 
Reading Study Materials .767 -.123 _ * 
Reading Distracting Materials .782 -.212 * 
Study Writing .987 .998 .000 
Other Behavior .862 .97h .000 
% 
The Square Root of the Arc Sin not utilized on these 
categories. 
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proportion of the relevant sum of squares that can be accounted 
for by the independent variable. Et^ is derived from the 
F-values and degrees of freedom (df) according to the follow­
ing formula Eta = ^^b^ where dfv is the degrees of free-
dfb + afw 
dom for the tested effect and df^ is the degrees of freedom 
for the appropriate error term. Instruction is the effect 
with the largest magnitude on each of the three variables 
P in Table 5. The Eta values put the data in perspective on 
proportion of variance accounted for in the dependent 
variables. It is evident that the effect for Instruction is 
not overwhelmingly large since the range of the variance 
accounted for is 19-31 percent. 
The Reading Study Materials square root transformation 
analysis produced no difference regarding what effects were 
found to be significant in comparison with an analysis of the 
original data (See Table 7)« However the Reading Distracting 
Materials analysis was changed by the transformation in the 
Order effect which had been significant in the original form 
was no longer found to be so in the transformed state. Study 
Writing was unaffected in as much as there were no signifi­
cant effects before or after the appropriate transformation. 
Other Behavior produced significant Session and Instruction 
effects following the appropriate transformation which had 
not been present in the original form. The transformation of 
the data should be considered to be the most appropriate of 
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the possible forms of the data when the mean-variance 
correlation resulting is low indicating a more normal distri­
bution. No transformation was executed on data where no 
significant or near significant effects were found in the 
analysis of variance or the t-test analyses. Appendix D 
contains a table of the F-values resulting from the Latin 
Square analysis of variance on the original data for all 
eight categories. 
During Session I two instructions differed signifi­
cantly (alpha = .05) when evaluated by a t-test on Reading 
Study Materials and Reading Distracting Materials. Both 
t-test comparisons used the square root transformation on 
the same 28 Ss as the analysis of variance in Table )+ and 
conform in conclusions, i.e. same significant effects, with 
t-tests comparing the 21 3s in Group 1 with the Ih Ss in 
Group 2 on the original data. Means and variances for the 
transformed data for Reading Study Materials, Reading 
Distracting Materials, Study Writing and Other Behavior, 
appear in Table 8, The original data means and variances for 
the eight evaluated categories appear in Appendix D. As can 
be seen in Table 8, Group 2 was higher than Group 1 on Reading 
Study Materials while lower on Reading Distracting materials 
during Session I, Group 1 during Session I was significantly 
higher on Other Behavior than Group 2. During Session II no 
significant difference was found between groups. 
t+8 
Table 7. F-values for three dependent variables which indicate 
significant effects due to the independent variables 
for comparison of F-values over transformations 
Sources Original 
Data Form 
Square Square Root of 
Root the Arc Sin 
Instruction 
Reading Study Materials 
Reading Distracting Mat, 
Study Writing 
Other Behavior 
Order 
Reading Study Materials 
Reading Distracting Mat. 
Study Writing 
Other Behavior 
Session 
Reading Study Materials 
Reading Distracting Mat, 
Study Writing 
Other Behavior 
8.899* 
5.724a 
1.752 
3.574 
6.710* 
6.935* 
_ c 
1.122 
2.520 
5.411* 
UL 
11.517* 
6.268* 
1.845. 
5.790* 
7.275* 
1.751 
c 
1.906 
4'. 833* 
iiziii 
- b 
_ b 
1.727. 
6.136* 
_ b 
_ b 
c 
2.422 
1 m 
Denotes F-values significant beyond the 5 percent level, 
^Square root of the arc sin not used for these data. 
°F-value less than unity. 
Within Group 1 a significant difference was found between 
Session I and II on Reading Study Materials, Reading Distract­
ing Materials, Study Writing but not on Other Behavior. The 
Group 1 Ss were higher on Reading Distracting Materials and 
lower on Reading Study Materials and Study Writing during 
Session I. Group 2 produced no significant change between 
sessions on Reading Study Materials and Reading Distracting 
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Table 8. Design configuration and means and variances for 
the four significant variables 
Design Session I Session II 
Order 1 (Group 1) Instruction A? Instruction B^ 
Order 2 (Group 2) Instruction Instruction 
Categories X gZ X s2 
Reading Study Materials® 
Order 1 
Order 2 
2.268 
6.671 
6.999 
5.733 
6.215 
5.549 
6.710 
9.609 
Reading Distracting Mat, 
Order 1 
Order 2 
6.024 
3.253 
5.686 
9.992 
2.589 
3.476 
4.706 
8.836 
Studying Writing^ 
Order 1 
Order 2 
.491 
.576 
.001 
.034 
.640 
.597 
.056 
.037 
Other Behavior^ 
Order 1 
Order 2 
.749 
,5^ 3 
.095 
.012 
.735 
,745 
.100 
.040 
^Observe instruction, 
^Study instruction. 
^Square root transformation for 28 Ss. 
^Square root of the arc sin for 28 Ss. 
Materials but on Other Behavior Group 2 Ss increased signifi­
cantly from Session I to Session II. Table 9 contains the 
t-values and the rp^^ values derived from according to the 
formula, r 2 = t2 , 
^ t^+ df 
Table 9. Comparison of designated means by t-values. Magnitude of effects 
indicated by rp%2 
Categories 
Reading Study Reading Distract- Study Other 
Materials _ ing Materials Writing Behavior 
r_^2 t rpb2 t fpbZ t 
Session I 
Group 1 vs 2 
Session II 
Group 1 vs 2° 
4.62% 
- e 
.45 2.62 
- e 
.21 1.70 
e 
.10 2,14% 
e 
.15 
Group 1 
Session I vs II 
Group 2 
Session I vs 11° 
3,01% 
- e 
.26 3.99% 
- e 
C
O
 m
 2,36% 
- e 
H
 00
 
_ e 
2,92% 
CM 
Instruction ^ 
Session I vs II 3.99% .38 2.50% 2,04 .14 e 
f Instruction B 
Session I vs II _ e _ e e 1.91 .13 
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DISCUSSION 
The hypothesis that the Study instructions would produce 
more study behavior was substantiated on the first session 
in that the behavior categories Reading Study Materials, 
Reading Distracting Materials and Other Behavior differen­
tiated those Ss receiving the Study instruction from those 
receiving the Observer instruction. Differences in the 
subject groups were significant on four of the nine categories. 
All of those differences were in the predicted direction. 
Further evidence for the effectiveness of the Study instruc­
tions in producing study behavior is available in the 
examination of the effect the Study instructions produced 
when they followed the Observe instructions, i.e., comparison 
of Session I and Session II on Group 2. Reading Study 
Materials, Study Writing and Reading Distracting Materials 
showed significant change in the predicted direction following 
the change from Observe to Study instructions. 
Although it was hypothesized that Order would not 
produce a significant effect the finding that the means for the 
combined sessions were greater on Reading Study Materials for 
Group 2 than Group 1 suggests that the order has a lasting 
effect. No effect was expected as a result of the sessions. 
However, both Reading Distracting Materials and Other Behavior 
Indicate significant effects due to Sessions, As stated 
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earlier, the sum of both groups in Session I on each of these 
two categories is greater than the sum of both groups in 
the second session. A closer look identifies this result as 
being due to the enduring effect of Study instructions on 
Group 2 so that those Ss continued to study through the 
second session. 
Demand Characteristics and Modification of Behavior 
The data indicate in this instance that a change in one 
part of the demand characteristics, i.e. instructions, produces 
differences in indices of study behavior. The effect was not 
demonstrated by all indices. The two categories that show the 
highest frequency of occurrence were both reading categories 
(Reading Study Materials and Reading Distracting Materials). 
The high frequency of the reading categories may be partially 
an artifact of the availability of reading materials in the 
experimental room. Some of the other categories might be more 
relevant in the student's usual environment while others may 
generally be of such low occurrence as to be inconsequential. 
Therefore, it does not seem surprising that some of the 
categories did not indicate significant effects. Also the 
session and order in which the instruction was given affected 
the dependent variables. 
It may seem a bit unusual that a behavior that is fre­
quently reported difficult to produce and maintain in a college 
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population has been produced by such a simple operation as 
the use of the present instructions. The implicit nature of 
the instructions makes this an even more interesting phenomenon. 
Even more difficult to understand is the fact that the behavior, 
once obtained, persisted in the face of new instructions that 
should have implied to the Ss that they need not continue to 
produce the behavior. The evidence that the other group, 
beginning with the Observe instructions, did very little 
studying indicates that the Observe Instructions do not them­
selves imply to Ss that they should study. 
The present study and Pilot Studies I and II (together) 
constitute the only body of research utilizing control groups 
that have produced differential quantities of study behavior 
with different treatments. Nothing in either study suggest 
the usual operations (beyond the setting, E, and instructions) 
that have been used to increase study behavior. No reinforce­
ment was intentionally given. Ss were separated from E and 
observers during the experiment. E was in contact with Ss 
only during the presentation of instructions. This limited 
the opportunity for unintentional experimenter effects to occur. 
Intentional modeling must be ruled out. Obviously any S 
could function as a model for the others, but no systematic 
effect should have occurred. 
Observer bias should not be a factor in the present study. 
No observer was told about the different groups or the 
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hypotheses. Observers encountered Ss during the experiment in 
only two instances. Both times the encounter can be described 
as a fleeting visual contact as the observers entered the 
observation room. The observers were naturally aware of the 
nature of the behavior categories they used and they could 
observe the text books and magazines in the experimental room. 
Even though stimuli might have produced some bias, it would have 
been distributed evenly over groups because (l) the observers 
had no knowledge of group membership and (2) the setting 
(especially the books and magazines) were held constant for 
both groups. Knowledge of different groups existing within 
the sample would have to have been inferred by the observers. 
Rosenthal (1966) believes Es can unintentionally effect the 
observers without specifically giving them information about the 
experiment. Barber and Silver (1968b) indicate the evidence 
for this Rosenthal contention is still not available. More 
complete controls are necessary to eliminate this hypothetical 
source than were used in this project. E could employ another 
person (blind to the hypotheses) to train the observers and 
the instructions could be given blindly to Ss by this person 
so he would have no knowledge concerning group identity or 
instructions used. This last precaution would also further 
eliminate the possibility of differential experimenter effect. 
In an earlier chapter it was pointed out that either of 
these instructions might well have been used for comparison 
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with an experimental technique. Depending on the set of 
control instructions selected the evaluation of the technique 
may have been favorable or negative. In view of the present 
data it would appear that the instructions alone might 
produce the favorable results reported by most researchers 
attempting to modify study behavior. A majority of the 
research cited earlier in the area of modification of study 
behavior was without controls which would either limit or 
estimate the effect of such a choice of instructions* The 
present data strongly suggest instructions can produce changes 
in behavior and may be responsible, in part, for the reported 
data. Caution should be used by those who design or interpret 
behavior modification studies to safeguard against spurious 
results due to instruction effects. The implications for 
efficiency and the lack of expense in modifying behavior with 
these techniques warrants a thorough evaluation in applied 
settings. 
Frank (1961) maintains any kind of treatment is effective; 
the important variables are credibility on the part of 
therapist and client. While Frank has little more than 
clinical and anthropological reports for support, Eysenck 
(1966) claims - in a somewhat controversial interpretation 
of the available research on behavior change techniques -
that there are very few instances where treatment has been 
shown to be more effective than the infrequently used controls. 
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The few Instances that Eysenck is willing to consider as 
being substantiated by rigorous research have been challenged 
by Breger and McGaugh (1965, 1966) as having several serious 
deficiencies. It is their contention that there are no 
behavior modification techniques that have been used on 
any population that have sufficient evidence to warrant the 
conclusion that change was actually obtained as a result of 
the technique. 
Where (favorable) significant effects are located and 
attributed to specific techniques or forms of treatment the 
operations and setting should be analyzed and systematically 
manipulated in a series of replications. The replications 
should be aimed at maximizing the effectiveness of the treatment. 
The present data indicate that instructions should be strongly 
considered as an important variable to be manipulated in 
order to achieve this end. Where instructions are used, they 
become an important part of any manipulation and may have a 
sizable responsibility for the effect on dependent variables. 
Barber and Silver (1968b) comment that all research 
findings must have a replication from another laboratory to 
establish their credibility. The present research has no such 
replication to date. It does share some similarities with 
Orne's (Orne, 1959, 1968, Orne & Evans, 1965) research. 
Those similarities include observer blinds, control groups 
that differ from the experimental only on some form of demand 
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characteristic and very active attempts to refrain from the 
use of the common procedure used to produce the behavior in 
at least one condition of the experiments. 
Orne (1959) demonstrated the similarity of behavior of 
hypnotized Ss and non-hypnotized Ss and thereby established 
functional equivalence of the outcome. When non-hypnotized 
Ss produce the same behavior as hypnotized Ss that is a 
form of functional equivalence and not process equivalence. 
A difficulty that frequently arises when a functional 
equivalence statement is made is that the statement is 
misinterpreted as also meaning the same thing as process 
equivalence. The two forms of equivalence may occur inde­
pendent of one another. Similarly, when there is functional 
equivalence between the outcome of the present study and 
studies implementing behavior modification techniques one 
is not justified in assuming process equivalence, or that the 
two processes are mutually exclusive. Inference on the 
basis of functional equivalence to process equivalence may be 
very misleading. Such inference can be useful, but only when 
it is used to direct further research at other meaningful 
dimensions. The present research is more concerned with the 
usefulness of certain operations to produce a modification 
of behavior than the establishment of process equivalence 
between demand characteristics and orthodox techniques for 
behavior change. On the dimension of desired behavior the 
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comparison of outcomes across sets of operations is necessary 
with regard to effectiveness and expense. While this func­
tional comparison is objective and highly appropriate it 
should not be misinterpreted as a comparison of processes. 
No inferences are needed to decide what important variables 
should be considered for comparison of two methods that 
produce a desired behavior providing one avoids the functional 
equivalence-process equivalence misconception. 
Re-examining the present study in light of the preceding 
discussion suggests that the continuation of study behavior in 
spite of a change in instructions may be due to relative 
priorities of demand characteristics along one or more of the 
dimensions of (l) social desirability (2) ambiguity or (3) 
reinforcing properties of the behavior produced. While the 
cause of this phenomenon may be conceptualized in the terms of 
several theories it remains the same phenomaion that should be 
repeatable when the same operations and demand characteristics 
are again used with a similar population. If the result seems 
useful one may try to modify the operations to meet the 
requirements of his situation. The modification of behavior is 
more Important to most applied psychologists than the 
replication of a technique. When modifications are made on 
techniques they will require a new evaluation. The concepts 
offered above as partial explanation for a phenomena may later 
suggest a set of operations that utilize one or more of these 
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concepts In another situation. Disagreement about the con­
gruence between operation and concept by researchers is quite 
common and when operations are altered it would seem Justi­
fiable to require a separate evaluation of the operations 
since the operations and not the concept are responsible for 
the end result. 
The data of this project seem to agree in general with the 
results of Orne's (1959, 1968; and Orne & Evans, 1965) research 
and Orne's (1962) predictions concerning directives as demand 
characteristics. The Ss demonstrate their capability of 
producing the behavior specified in three of the four instances. 
In the fourth instance the Ss maintained the behavior speci­
fied in the previous (Study) instruction. This result has 
not been observed in the Ome data or elsewhere. Therefore 
the properties of the different instructions and the behavior 
produced need to be considered as possible explanations for 
the results. 
While Rosenthal's experlmeter effect criticism of the 
extant research does not seem to be capable of explaining the 
results of this project, the reinforcement of the Ss (i,e, 
participation points in their class) should be considered, 
Orne (1962) further suggests that once the S commits himself 
to a psychological experiment he implicitly agrees to perform 
whatever task the E asks of him. Perhaps it is not possible 
to separate social reinforcement from participating in a 
research project when S has agreed to participate, Ss with a 
different reinforcement history such as junior high school 
students or probationary students might facilitate a better 
understanding of the importance of reinforcement in producing 
the behavior produced here. 
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SUMMARY 
Very little exists in the study behavior literature that 
substantiates the claim that study behavior can be changed by 
independent variables (behavior modification techniques). 
The Breger-McGaugh criticism that few rigorous, controlled 
experiments on behavior modification exist is quite accurate 
here. Several quasi-experiments and case studies exist. All 
of them provide favorable evidence that study behavior can be 
increased. Mostly operant conditioning paradigms have been 
used. The only experimental report (Nixon, 1965) utilizing 
an appropriate control group fails to provide evidence for the 
efficacy of conditioning or modeling and conditioning techniques 
to improve study behavior. 
Three pilot studies were executed in order to define the 
parameters of study behavior with college students and later 
Junior high student;. The first pilot study was an attempt to 
obtain an operant level of college students' study behavior. 
Because the level was quite high a second pilot study was 
executed in order to assess the effects of the instructions. 
The first pilot study instructions had been specific about the 
nature of the project, the second were much more subtle and 
gave very little indication that study behavior was the focus of 
the project. The second study resulted in significantly 
lower level of study behavior than the first. A junior high 
school setting was considered because it would allow the use 
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of instructions much like those utilized in the second study. 
The results were favorable in a negative fashion i.e. the 
Junior high students had a much lower operant level than the 
first study. However, when they were compared after a short 
differential treatment program it was determined that very 
large effects or large samples would be required in order for 
systematic differences to be detected due to the high variance 
obtained, 
Orne's (1962) work and the first two pilot studies 
suggested that perhaps a minor manipulation of the demand 
characteristics would be capable of producing the target 
behavior. The present study was conceived as a simulated 
behavior modification evaluation. Rather than make use of 
operant or shaping techniques, only the instructions and 
their order was manipulated. The results obtained from analysis 
of a cross-over design indicate that a subtle change in 
instructions can produce significant differences in study 
behavior. Those Ss that received the Study instruction 
produced significantly more study behavior and less non-study 
behavior than the Ss receiving the Observe instructions. The 
second application of the instructions, i.e. the cross-over 
produced no significant differences. The change from Study 
to Observe instruction produced an increase in only one 
category of non-study behavior. The Ss continued to study in 
spite of the changed instructions. The change from Observe to 
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Study instructions produced more study behavior and less non-
study behavior. 
The use of directives as demand characteristics to 
modify behavior can be an important method providing the 
Ss have the performance capabilities before the directive is 
given. If Ss do not have the performance capability before the 
directive is given other techniques may be required to develop 
that capability. 
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APPENDIX A: 
SETTING FOR STUDIES I & II AND PRESENT STUDY 
EXPERIMENTAL ROOM 
ONE-WAY 
MIRROR 
H » 
OBSERVATION OFFICE 
ROOM HALL 
Figure 3. Setting for studies I & II and present 
study 
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APPENDIX B; DESCRIPTION OF CATEGORIES FOR STUDIES I & II 
Study I & II Categories 
1. Attending to Study Materials 
a. Attending 
reading 
scanning 
underlining 
b. Study materials 
anything S brought to the lab 
2. Reading Magazine 
Magazines provided by E, 
3. Verbal Silence 
Not talking 
Staring about the room 
Writing Study Materials 
a. Writing 
-pencil or pen actually moving in "writing motion" on 
or towards paper (other than stationary) or books 
b. Study materials 
-anything S brought to lab except stationary 
5. Doodling and Letter Writing 
a, -non-writing movement of pen or pencil on paper or books 
b. letter writing—stationary present 
6. Gone from Seat 
a. Out of the chair and either out of the room or in 
another part of the room. 
b. Moved chair to another person's desk area. 
7. Eyes Shut 
8. Other Behavior (not in categories 1-7) 
-examples are talking and playing cards or looking towards 
E in observation room. 
Behavior categorized in 1 and ^ above are considered to be 
study behavior. 
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Study III Categories 
1. Attending to Study Materials 
-defined the same as #1 in I & II categories 
2, Writing Study Materials 
-defined the same as #4 in I & II categories 
3« Gone from Seat 
-defined the same as #6 in I & II categories 
4. Other Behavior (not in categories 1-3 above) 
Behavior categorized in 1 and 2 above are considered to be 
study behavior. 
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APPENDIX C; INSTRUCTIONS FOR OBSERVERS 
Instructions! You are to arrive at the observation room 
(202, Building 'H') at least 15 minutes before the scheduled 
hour for the experiment. The time prior to the experiment 
will be used to give you some rehearsal on your observation 
tasks. A primary consideration in this experiment will be 
contamination of information to the subjects. It is most 
important that you not talk about your part in this experiment 
except when you are alone with people involved in the 
experiment. If you know any of the subjects personally please 
do not talk with them about the experiment; if you need some­
thing to say to them simply inform them that you can not 
talk about the experiment until it is fully completed. Also 
it is important that you, as observers, not ask questions of 
the subjects. 
Reliability Instructions: You will be rating the same subject 
at the same instant as the reliability observer for one of the 
two group sessions. That means you should begin each new 
sequence of subjects at the same time as the reliability 
observer. Also inform the reliability person when you have 
missed an interval or need a little extra time so you can stay 
together. 
The purpose for having the reliability observer is to estimate 
how accurately two people can rate the same subject at the 
same time using the categories we are working with. The 
accuracy of the measure is very important to the evaluation of 
this research. Please do not talk with anyone in this room 
except to aid the reliability observer begin at the same time 
you do. 
Measurement Categories: Assign one and only one of the 
categories to the S being observed at the instant the timer 
fires. Choose the most descriptive category for the behavior 
occuring at the instant the timer fires. Place your choice 
on the IBM sheet. Then continue to the next subject and 
observe his behavior and at the end of the next 5 second 
interval, record the behavior as above. Begin recording data 
when you hear the door to the experimental room opened, if 
the subject has not arrived at his assigned seat by the time 
you begin do not hesitate to rate the subject position anyway. 
Please do not talk or compare scoring once the experiment has 
begun; a tape recorder will take dom everything you say in 
the observation room. On your recording sheet there must not 
be any blank spaces. 
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Look over the categories; make sure you understand them and be 
ready to ask any questions when you first arrive for your 
group. Bring a pencil if you can. 
Please remember to call if some conflict develops. And 
please avoid being late since we must avoid being late to 
start. 
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APPENDIX D: SUPPLEMENTARY DATA 
Table 10. Configuration of data for 2X2 latin square 
analysis of variance 
Squares Observations^ 
Sessions Sessions 
Ss I II Square # I II SUM 
1 A^ B^ 5 79 84 
2 B A 1 k2 71 113 
3 A B k? 7k 121 
B A 2 hi 72 113 
5 A B 0 58 58 
6 B A 3 78 0 78 
7 A B 0 72 72 
8 B A 4 78 70 148 
9 A B 53 44 97 
10 B A 5 Ik 56 70 
11 A B kd 35 83 
12 B A 6 k9 37 86 
13 A B 0 4i 41 
14 B A 7 66 25 91 
l'y A B 3 35 38 
16 B A 8 1 64 65 
17 A B 0 31 31 
18 B A 9 9 48 57 
19 A B 0 19 19 
20 B A 10 kl 0 4l 
21 A B 0 1 1 
22 B A 11 50 2 52 
23 A B 0 66 66 
2k B A 12 73 55 128 
25 A B 0 66 66 
26 B A 13 76 1 77 
27 A B 0 0 0 
?8 B A Ik 7^ 48 m 
^These data are for Reading Study Material (original data). 
^"A" represents Instruction A. "We are developing a new 
method of measuring behavior in general. Your behavior will be 
observed and recorded," also referred to as the "observer", 
instruction. 
®"B" represents Instruction B. "we are developing a new 
method of measuring study behavior. Your study behavior will be 
observed and recorded," also referred to as the "study" instruc­
tion. 
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Table 11. Means and variances for 8 categories; original 
data 
Session 
_ I o _ II 2 
Order (Group) T r X S 
Doodling 
1 .071 .071 .095 .190 
2 .381 .648 .241 .335 
Reading Study Materials 
1 11.143 432.132 4^ .095 719.190 
2 49.000 549.600 44.357 678.555 
Staring 
1 4.286 17.451 3.190 9.562 
2 2.333 3.333 3.929 14.995 
Underlining Study Materials 
1 .214 .643 .714 9.314 
2 .238 .490 1.357 9.016 
Reading Distracting Materials 
1 41.071 650.533 16.857 491.429 
2 15.857 524.329 10.571 202.264 
Study Writing 
1 .143 .132 3.143 38.429 
2 6.000 107.000 5.143 83.824 
Out of Chair 
1 16.000 507.077 4.857 283.128 
2 4.000 68.700 7.357 443.016 
Other Behavior 
1 7.071 45.148 6.048 65.948 
Z 3,190 7.962 7.071 SS.918 
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Table 12. F-values for 8 categories on 3 main sources of 
variance for original, and transformed data 
Type Data 
Square Root® 
Original^ Square Root* of Arcsln 
Category 
Doodling 1.6^-9 , 
Reading Study Mat. 8.899 11.517 
Staring 1.640 
Underlining Study Mat. 1.963 
Reading Distracting Mat. 5«72^ 6.268 > 
Study Writing 1.752 1.845 1.727 
Out of Chair 1.399 > 
Other Behavior 3.574 5.790 6.136' 
Order 
Doodling - ° 
Reading Study Mat, 6.710 7.275 
Staring 2.227 
Underlining Study Mat. 2.798 , 
Reading Distracting Mat. 6.935 1.751 
Study Writing ° ° ' 
Out of Chair 1.122 
Other Behavior 1.122 1.906 
Session 
Doodling - ® 
Reading Study Mat. 2.520 3.579° 
Staring - c 
Underlining Study Mat. 1.529 
Reading Distracting Mat. 5.411 4.833 
Study Writing 2.293 2.935 3.091^ 
Out of Chair c 
Other Behavior .^574 4.711 4.4S4° 
2.422 
^F-valuies of 4.22 or greater in this table (where df = 
1.26 throughout) are slgnlfleant beyond the 5 percent level. 
denotes appropriate data analysis. 
"^Denotes F-value less than 1. 
